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THE CENTURY'S MACHINE. 
Most Marvelous of All the 

Time-Savers. 

DOES FOUR MEN’S WORK 

And Has Almost Completely Upset the Art 

and Mystery of Guttenburg. 

IT IS THE MERGENTHALER LINOTYPE 

Now in Operation in the Age-Herald Com- 

posing Room—Accurate Description 

of the Complex and Almost 

Human Mechanism. 

For the past eight or ten years we 

have been watching the progress of a re- 

markable invention destined to revolu- 

tionize typesetting, and which is known 

as the Mergenthaler Linotype. The ma- 

chine derives its name, "linotype” very 

appropriately, from the fact that it sets 

up and casts a line of type. The name 

Indicates the completed process. The 

machine,under the hands of the opera- 
tor at the key board, sets up one line of 

brass matrices, upon one edge of which 

the letters of the alphabet, figures and 

other characters, are Indented, and then 

when the matrices have been set they 
are automatically conveyed to another 

part of the machine where a casting is 

made which, when complete, is a solid 
metal, upon one side of which are re- 

verse impressions of the letters of the 
matrices. This solid line casting is then 

practical use some eight or ten year ago 
but It had not then attained the com- 

pleteness that would give It a commer- 
cial value or Justify Its general Introduc- 
tion. The Age-Herald was content to let 
others do the experimenting and pa- 
tiently wait until the machine would 
meet the practical requirements of a 

dally newspaper plant. Since then many 
valuable Improvements heve been made, 
although the essential features of the 
machine were early devised—the later 
work of the inventor and his colaborers 
relating mainly to minor details which 
render the operation more practical and 
satisfactory. 

The inventor of the machine is Otamar 
Mergenthaler of Baltimore. Md. He is a 

native of Wurtemburg, Germany. He 
landed in Baltimore in 1872, a clock and 
watchmaker by trade, and, curiously 
enough, was never a printer. Upon this 
point Mr. Mergenthaler now says: 

"Doubtless had I been a printer I 
would have been so drilled In the ruts of 
the trade that I would never have 
thought of any other way of working. 
Men are used to continuing fixedly In the 

way they are taught. The fact that I 
knew nothing of the technicalities of the 
trade made me take hold of it In a new 
way.” 

Mr. Mergenthaler first engaged with an 
electrical manufacturing company at 

Washington, D. C., but remained there 
only two or three years, returning to Bal- 
timore In 1875, when the firm removed 
their works to the latter city. He then 
conceived the idea of the typesetting ma- 
chine. He first tried to make It on the or- 

der of a typewriter, but he soon becanc 
convinced that It was Impracticable 
Next he produced a tngchlne which would 
set and cast a solid newspaper column, 
but the impossibility of correction and 
the general unwieldiness of the matter 
caused him to change his plans again. 
The third time success came. In 188:1 the 
main idea of the line of type was realized. 
It was the machine that, Improved by 
nearly twenty patents, now does such 
wonderful work. It sets line by line, each 
of which Is cast by Itself, thus making 
possible easy corrections, swift handling 
of type, and combining ail the little eco- 

nomics which mean so much In the 
crowded hour of the newspaper work. 

The first company organized to manu- 
facture the linotype machines was the 
National Typographic Co., which was 

subsequently reorganized. In 1887 the 

The Mergenthaler Linotype. 

ready to be placed, with others. In the 
forms, the satne as the line of type were 

formerly placed In making up the pa- 

per for the stereotyper and pressman. 
This Is the kernel of the whole business, 
but the mechanism Is Intricate, and there 
Is a multitude of details which we at- 

tempt to describe, but which can best be 
understood by a personal visit to the of- 

fice and an Inspection of the machinery 
when in operation. The Age-Herald le 

now ready to receive visitors, and makes 
due announcement elsewhere In this Is- 

sue extending a cordial Invitation to 

our citizens and all Interested In Ingen- 
ious machinery to call during certain 
hours of the day and see the remarkable 

Mergenthaler company removed to 
Brooklyn, N. Y., where its principal shops 
are now located. Mr. Mefgenthaler built 
works at Baltimore, where he manufac- 
tures machines for the company. He is a 

stockholder In the Brooklyn company 
and gets a royally on each machine, and 
undoubtedly will realize a great fortune 
from his Invention. 

Description of the Linotype. 
So much for the history of the inven- 

tion and the Inventor. A description of 
the machine, with the aid of the illustra- 
tions, Is now In order. The London En- 
gineering. a high authority, has called 
the linotype "the most remarkable ma- 
chine of this century." An Inspection of 

Melting Pot and Casting Box. | 
progress made In the closing aays or 

tee plneteenth century In the "art pre- 
servative of all arts.” 

While the linotype la a new device. It 
Is nevertheless tne prtduct of over a 

Quarter of a century of study, experi- 
ment and struggle. The first patent 
bears date March 17, 1874, and it Is only 
after years of study, toll and .experl- 

Knt that the perfected machine has 
ih developed. It began to come Into 

its intricate nieciianiMin arm me periec- 
tlOn of Its work, bears out this extraor- 
dinary statement. 

Figure 1 shows the machine set up 
ready for work, and occupying a space 
about 4 feet square. There are live of 
these machines on the third floor of the 
Age-Herald building. The power Is ob- 
tained from an Eddy electric motor, lo- 
cated In the hallway of the second floor, 
connected by bolting through tM floor 

Front View ol‘Melting Pot, Mold Wheel, Key Board, Matrix Magazine and Distributor. 

with lino shafting enclosed under a 

raised platform back of the machines. 
Each machine is connected with the line 
shafting by belting and shift pulley So 
that the machines may be run separately 
nr together. 

The power of the motor is obtained 
from our own electric plant. 

Each linotype machine requires about' 
Line-half horse power to operate It. Fig- 
ure 1 shows the front part ready for the 
jperator, who sits in a chair In froht) of 
the key-board. At, his right are twp 
hooks, upon which the copy Is filed ready 
ror use. Taking a sheet and placing it in 
[he copy holder above the key-board, the 
operator touches the keys, each one of 
w'hich bears Its own label of letter, gr fig- 
ure, or other character, and responds to a 

very light touch. From the key-board 
there arises a multitude of rods connect- 
ing with appliances 4t the base of the 
sloping magazine above, in which are 
contained the matrices. When a key is 
touched the corresponding matrix is re- 
leased and, sliding down the groove 
shown In the cut, drops into a receptacle 
just above the copy holder. At the left of ; 
the matrix channels Is a receptacle for 
the spaces, which are different front the 
matrices in shape and are better shown 
in figure 5, which depicts a line of matri- | 

sary to recast the entire line. I his, How- 
ever, Is not so much an objection as at 
first thought would be Inferred as there 
is less liability of error with the ma- 

chine, as every letter Is plainly Indicated 
on the key board and an expert upon this 
as upon a typewriter,soon becomes so 

familiar with the location of each let- 
ter that no trouble Is experienced In 
striking the right key, and the machine 
Itself Is incapable of error; the right 
letter is bound to come in place every 
time. Another feature that eliminates 
the liability to error is In the distribu- 
tion. In the old process the printer 
would pick up one or more words and 
throw (he type one by one Into Its own 

case. There was a constant liability, 
however, of throwing a type Into the 
wrong box and In composition that type 
would be picked up under the mistaken 
idea that It was the letter that properly 
belonged in that box. With the machine 
this is Impossible as will be described 
later on. 

Another frequent mistake In the old 
process was the inverted letter. Readers 
have often noticed turned letters; this 
cannot occur In the machine as every 
matrix must come right side up. Proof 
having been taken of the matter set the 
operator quickly recasts the defective 

Distributor Bar, Matrices and Top of Magazine Channels. 

ces set, with five space bars inserted, 'me 

spaces are wedge-shaped,so that when the 
line is brought in front of tlje casting box 
the spaces are shoved up'ward, thus 
crowding the matrices to AH the line com- 

pactly. The spaces are dropped into 

place by pressing a special key or-"space 
bar.” The line being Ailed with matrloes 
and spaces, Is shoved oVdi-“tt> the left In 
front of the casting appai^ttys, and there, 
by an Ingenious contrivance, the molten 
metal Is forced by a p.ump Into the cast- 

ing box, the metal coming .In contact 
with the faces of the matrices and mak- 
ing a perfect Impression. The casting af- 
ter It Is made Is trimmed by a knife to re- 
move any Irregular points upon Us sur- 
face, and Is then removed to the right 
and thrust through an aperture Into a re- 
ceptacle, and when the lafter Is Ailed, the 
slugs, gs they are ca'lled, are removed to 
a proof press, where a proof is taken for 
the correction of errors. 

In the old style of typesetting errors 
were corrected by taking a galley full 

lines ana me only remaining naoimy oi 

error 1b his failure to notice the correc- 

tions In proof, or as sometimes happens, 
placing the new slug In the wrong place 
In’the article. 

Referring now to the Illustrations and 
figures, the reader may get some Idea of 
the 

Mode of Operation. 
Figure 2 shows some of the principal 

parts of the machine, and the dotted 
lines represent the different movements. 
A is an Inclined stationary magazine or 

holder, containing chanels In which the 
matrices are stored, each letter Ip Its 
appropriate channel. These matrices 
tend to slide downward out of the maga- 
zine by reason of gravity, but are held 
In Oheck by escapements, B, one at the 
rpputh of each channel. From the es- 

capenient rods, O, arA extended down- 
ward to a series of flnfjer keys, D. There 
Is a special key for each letter, punctua- 
tion point, etc. 

Each time the key is pressed it permits 

A Single Iiinotype or Slug. 

Of type to the case and lifting out the 
wrong letters and Inserting the right 
ones, and making such other correc- 
tions as were necessary. But with the 
typesetting machines, every line being 
oast solid, If an error occurs It is neces- 

— i 

a single matrix, bearing the correspond- 
ing character, to fall out of the mouth of 
the magaalne and downward through the 
channels, K, to an inclined traveling belt, 
F, by which the matrices are carried 
downward one after anotl .’>nd dellv- 

i 

ered into the slotted assembling block. G, 
which corresponds to the printer's com- 

posing stick, and therein they are set up, 
or composed, side by side, in a line or 

row, each right side up and with the 
proper face to the front. A stationary 
box, H, contains a series of spaces, I, 
and a delivery device connected with a 

finger bar, J, by which the spaces are 

discharged and permitted to fall into 
the line at their proper places. 

Thus it is that by operating the keys, 
the required matrices and spaceB are de- 

metal to produce a slug or linotype the 
metal will flow Into the matrices, which 
produce their respective type characters 
In relief on the edge of the casting. 

Behind the mold wheels there Is ar- 

ranged a pot. M, In which type metal is 
maintained in a molten condition by 
flumes from gasburners beneath. The 
pot has a delivery mouth or channel 
adapted to fit against and close the rear 
face of tlie mold. A mechanically oper- 
ated pump plunger helps to force the 
metal out. into the mold. After the line 
of matrices Is locked against the face of 
the mold the plunger forces the metal 
out, and It solidifies In the mold, thus 
forming the slug or linotype; the mold 
wheel makes a partial revolution, turn- 
ing the mold slot from the horizontal po- 
sition in which It stood during the cast- 
ing operation Into a vertical position,and 
then a horizontal blade advances from 
the rear and pushes the linotype forward 
out of the mold and between trimming 
knives into a galley on the front of the 
machine, near where the matrices started 
from after being composed. 

All these operations are performed me- 

chanically and very quickly, and strange 
to s.iy, the linotype Just cast Is cool. 
But It Is not necessary to handle It, as It 
falls In the place where It is wanted to 
make up, with Us mates, a column of 
type. 

Now we have our linotype complete, 
ready for use, and the next thing Is to 
distribute the matrices Into their proper 
channels, ready for use again, and this 
the wonderful machine also does auto- 
matically. Many visitors at the Age- 
Herald office consider this the most mar- 
velous part of the machine. "It seems 

endowed with human reason,” has been 
the remark of many who have stood upon 
the platform In the roar of the machines 
and watched the distribution. An eccen- 
tric brings down a long-armed lever Just 
at the right moment, and the matrices 
are lifted and separated from their 
spaces; the latter go to the position. I, 
and the matrices, after a moment's 
pause, are carried on, along the dotted 
line route, to the distributor bar. 

To see the matrices carried with infal- 
lible correctness, each to Its proper chan- 
nel, and dropped therein, seems to the 
novice the most startling part of the 
whole performance; It looks so much 
like the display of human intelligence by 
a mere machine. Hut It is accomplished 
by a very simple device. Each matrix 
(see cut 3) has the teeth. B, in Its upper 
end arranged In peculiar order or num- 
ber, according to the letter which It 
bears. In other words, a matrix bearing 
any different letter differs, as to the 
number or arrangement of Its teeth, 
from a matrix bearing any other letter, 
and these teeth are relied upon as the 
means for effecting the distribution. 

A rigid metal bar, T, Is fixed In posi- 
tion above the open upper ends of the 
magazine! channeis, and is formed at its 
lower edge with longitudinal teeth or 

Slugs After Casting. 
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llvered, one after another, and assembled 
In line in the block, G, until It contains all 
the characters necessary to complete one 
line In print. But how Is It wedged tight, 
or “spaced out,” as the printer would 
say? This Is done, as toe have already 
explained in part, by one of the most In- 
genious devices of all. The Spaces used 
are long wedgeB, with the thick end 
down. As they fall Into the line of mat- 
rices they hang down below the matrices, 
and the spacing out li done automati- 
cally by pushing from below until the 
line Is tight. 

Casting the Line. 

Next comes the casting process. This 
greatly Interests the visitors who have 
Inspected the Age-Herald's machines. A 
lever Is depressed, and the portion of the 
machine which casts a line, and also that 
which carries the matrices after use up 
to the distributing bar, which had not 
been In action before, Is started, The ar- 
rows show the direction In which the line 

ribs adapted to engage the teeth of the 
matrices and hold the latter In suspen- 
sion. The rlbft of the distributor bar 
vary In number and arrangement at dif- 
ferent points In its length, there being 
a special arrangement over the mouth of 
each channel of the magazine. The mat- 
rices tic; be distributed are simply pushed 
horliori tally upon the bar at one end so 
as to bans suspended therefrom, and 
moved slowly along It over the mouths of 
the channelB, this being done by a large 
screw. Each matrix will remain In en- 

gagement with, and be suspended from 
the teeth of the bar until It arrives over 
Its proper channel, where the arrange- 
ment of teeth permits the matrix to dis- 
engage, so that it falls directly into the 
channel. 

Figuure 4 shows how a linotype, or 

slug, looks when set up. 

What the Linotype Will Do. 
To appreciate the achievements of the 

linotype as a piece of mechanism It Is 

Line of Matrices and Space Bare. 

travels, first to the mold wheel, next up- 
ward and latterjy to position R, where 
the spaces separate thctnpejvea from the 
matrices, and then up again to the dis- 
tributor. 

The mold wheel, K, has a slot or mold 
proper, which extends from the front to 
the rear face. The entire row of charac- 
ters In the matrix line Is presented di- 
rectly opposite the face of the mold or 
slot, so that when the mold Is Ailed with 

necessary to consider the nuipber ft dif- 
ferent ope^tlons which It performs. In 
every factory a great many processes are 
carried on by machinery, but It Is usually 
done by passing the material worked Upon from one machine to another, as 
happens In the making of a boot or shoe; 
It Is one form of division Of labor. But 
with the linotype there is nothing of the 
kind; all the processes are performed by 
one machine, or It you prefer to put It In! 


